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ABSTRACT
Designed' to meet the job-related\metric measurement

needs of sheet metaTtworking students, this insteuctio ai package is
-one of eight for the manufacturing occupations cluste , p,"Zt of a set
of 55 packages for metric instruction in different occupitions. Tbe
package ib.intended for students whd already know.the occupational

-----o----te-r-m-inol-og-rv-mea-F-u.-rementte-r-m-s;an-dtoolscnrrailt-IY in use--Eacl of
the ,iive nnits in this instructional package contains performance
objectives, learning activities, and supporting information in the
form of text, exercises, and taples. In addition, Suggested:teaching
techniques are included. At the back of thepackage ere
objecti.Ve-based evaluation iteis, a page of answerS to the exercises
and, tests, a list of metric materials needed for the activitiesv,'
references,,and a list of suppliers. The material designed to
accommodate *a vapiets of individual teacJaitg.aind-learning styles,

-e.g., independent study, sicall group, or whole-class activity.
Exercises are intended to faCilitate experiences .with measurement
,instruments, tcols, and devices used in this occupation and
job,!related-tasks of 'estimating and measuring. Unit I, a general
introduction to the metric system of meaSurement,'trovides Informal,
hands-op experiences for the students. This-uhit enables students to
becdme familiar with the basic metric units, their.symbols, and
measurement instruments; and to .develop a set of mental references
.for metric values. The sptric system of notation also is.explained.
Unit 2 provides the metfic. tennis which are used in this dccupation
and gives experience with occnpatabpal measurement tasks.-Unit 3
focuses on job-related metric equivalents and"their relationships.
Unit 4 provides experience 0.th recognizing and using metric.
instruments 'and tools in cccupatiVal measurement tasks..It also
provides exTerience n comparing metric and customary measureigent
.instrnments.. Unit 5 is designed to--give students practice in es
ccnverting customary and metric measurements, a skill considered
Iseful during ye transition to metric in each-66Cupation. (HD)

0

Documents acquired by ERIC include, many Informal unpublished materials not available from otAr sources. ERfd makes every
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TEACHING AND LEARNING

THE METRIMYSTEM

This metric instructional package was designed to meet job.related

metric measurement needs of students. To use this package students

should already .know the occupational terminology, measurement

terms, and tools currently in use. These materials were,piepared with

the help of experienced vocational teachers, reviewed by experts,,tisted

in classrooms in different parts of the United States, and 'revised before

distribution.

-Each of the filte-lielts of instruction contains performance objec.

tives;. learning activities, and supporting information in the form of

text, exercises, and tables. In addition, suggested teaching techniques

are included. At the back of this package are Objeetivebased evaluation

items', a page of answers io the exercises and tests, a list of metric-
materials needed for the activities, references, and a list of supplie.

Classroom exiteriences with this instructkal package suggest the

following teachinglearning strategies:

1, ,Let the first experiences be informal to make learning the metric

system fun.

2. Students learn better when metric units.are compared to familiar
objects. , Everyone should learn to "think metric," Comparing

metric units ,tO customary units carr be confusing.

3. . 'Students will learn quic!;ly to estimate and meastre in metric tmits

:by "doing,"

4. :Students should have experience with measuring activities before

getting too Much informatiOn,

5. Move through the units,. in an order which emphasize the' situ
plicity of the metric system (e.g., length to area to volume).

45' 6, Teach one concept t a time to avoidov'erwhelming students with

too much material, v

Unit 1 is a general introduction to the metric system of measure.

ment which provides informal, handson experiences for the students,
, This unit enables students to become 'familiar .with the basic metric

'units, their symbols, and measurement instruments; and to develop a

set of mental referenCes for metris values. The metric system of nota .
tion also is explained.

Unit 2 provides the metric terms which are used in this occupation ,

and gives experience wit ciccupationil Measurement tasks,

Unit 3 focuses on job.related metric equivalents and their relation.

ships.

.)

Unit 4 provides experience, with, recognizing anii using metric

instruments and tools in occtipatiOnal ineasurent tasks, It also pro-

vidis experience in comparing metric and customarY measurement in.

struments.
,

Unit 5 is designed to give students. practice in converting custom- `

ary. and metric mfisurements. Students should learn to "think metric"

acid avoid cpmparing customary and.metric units, ,However, skill with,

conversion tables will be.useful during the transition to metric in each

Occupation.

Using These Instructional Materials

This package was designed to help-students learn a core of knowl-

edge about the metric system whiCh they will use the job. The

exercises facilitate experiences with measurement instruments, tools,

and devices used in this occupation and jobqelated asks of estimating

and measuring. ,
0

This instr -t,ional package also was designed to accommodate a,

variety of indi i1.1,)t teaching and learning styles: Teachers are, encour.

aged to adapt these materials to their own classes, For example, the

information sheets may be given to students for self-study. References

may be used as supplemental resources. Exer;ises may be used in inde-

pendent study, small groups, or whole.class activities. 'All of the

materials can 11 expanded by the teacher.

GI ria S Cooper.

Jo l' H, Magisos C

Edi ors

This publicarn vvas developed pursuant to contract No. OEC.d,74.933S with the

Bureau of Occupational and Adult' Educatiorf:,'U S. Department of Health, Euca.

tion and Welfare. However, the opinions expressed herein do not necessarily '

refleet the position or policy' ,of the U.S. Office of Education and no official

endorsement by the U S Office of E'ducation should be inferred.
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UNIT

# .

SUaGESTED TEOIING SEQ CE

These introductory exercises may require

two or three teachingperiods ff all five

a.eas of measurement.

Eiercises should be followed in the order

given to best show the relationship

between 'length, area, and volunie.

Assemble the metric measuring deVies

(rules, tapes, scales, thermometers, and

measuring containers) andtbjects to be .

measured.44

4. Set up the equipment at work station' s

for use 13y the whole class or, as individu-

alized resource activities. ,

e dr
5,1 Have the students estimate, measure, and

record using Exercises 1 through 5. ,

6. Present information on notation and'

. make Table 1 available.

7. Follow up with goup discussion of

activities.

4

*Other school departments may have devices whicl;

can be used. Metric suppliers are listed in the reference

section.

0TPVOCATIO1EDUCAO4

OBJECTIVES

The student.will demonstrate these skills for thetinear, Area, Voliine or Cap/raciti, Dal

Temperature Exercises, using the metric terms and measurement devices listed.here.

and .

I. Recognize and 111t the

unit and its symbol for: '

2 Select, me, and read the

appropriate memuring

instruments for:

3 Sts4 show

physical reference for:

EXERCIAS

Linter

(eg. 3 4)

Asia

(pp. 5.6)

1Volume or Capacity

(pp. 7 8)

e

millimetre (mM)

centimetre (cm)

metre (m)

r

, square

centimetre

klit2 I

square

metre

cubic centi.

me* (cm )

cubic metre

(to
3)

litre (I)

millilitre(ml)

Miss

(pp.9 10)

Temperature

11)

gram

kilogram ,,(kg)

F,stimate within 25%

ithe
actual measure

height, width, or

length of objects

the area of ,

a given surface

capacity of

containers

the mass of objects,

in grams an 'Io.

Pus

5. Read correctly metre suck, metric

tapeirneasure, and

metric nders

RULES OF NOTATION

measurements

on graduated

volume 11118111P

nig devics,

kilogr4n toile

end a mm scale

'degree CtIsitie

1°C)

the temperatu(e/of,

the lir ors liquid

A Celsilas thermometer

1. 'Symbols are, not capitalizedunless the unit is a proper name (Inm nOtMM),

4

2. Symbols are not followed by peliods (in not in.).
,

3. Symbols are not followed by an s for plurals (25 g not 25 gs).

4. A space separates the numerals trom the unit symbols'(4 I not 41).

5. Spacesr& commas, are used to separate large numl;ers into groups of three

digits (45 271 km not 45,271 km). . (

6. A zero precedes the decimal point if the number is less than one (0,52 g not .52 g).

Lie and metre can be spelled either with an -re or -er ending.

Information Sheet 1



METRIC UNITS, SYMB LS, AND REFEliENTS

Quantity

_._

Metric Unit Symbol , Useful Referents
,

Lengthi

I

millimetre

I.
mm

°

Thickness of dime or paper

clip wire

centimetre
,

n
.

Width of piper clip

metre , rn Hei ht of door about 2 m ,
' P

kilometre km 12. 'nute walking distance%

Area

,

.

r

square

centimetre

s
*

cM2.

Area of this space

I
i-

.

.square tre IA
2

.
Area of card table top

hectare he

*

Football,field including sidelint

IMII end zones

Volume and

Capacity

Q

.

millilitre
0

;

. Teaspoon is 5 ml

litre . I A little more than 1 quart

cubic

centimetre

.

cm3

A

Volume of this container

.
,

,

4 ./
A

.cubic metre m3
. ll

A little tore than a cubic yard

,

Mass .

s ,

milligram

;

mg
I

Apple seed about 10 mg, grain of

'ult, 1 mg

gram g 4\\'''I Nickel about 5 g ,...

kilogram ki4t,--, Websys Collegiate Dictionary

metric ton *

(1 000 kilograms.) ) l .t s---..".t. '

. , . .

Volkswagen Beetle

Table .1-a'

Muiples and,

Submultipla
ranee '1 Spbols

1 000 000 = 10,6

1 000.= 103 ,,

100 = 102

10 = 10
1

Base Unit 1 = 100,

..

0,1 = 10-1

0,01 .4 10-2

( 0 001 = Or

0.000 001 = 106

mega (mYga) .

icilo:05)

P'hecto(Filitii)

--- .

deka
-1

ik'a)r,
deci (den

egntilan'ti)

/r'
Milli (MN

micro (mTkro)

.

h

. da

,

r

M

IA

Table 1-b

41
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LNEAR MEASUREMENT:ACTIVITIES.

Metre, Centimetre, Millimetre

a ,

I. THE hiETRE (m)

'A. DEVELOP A FEELING FOR THE SIZEOF A METRE

1. Pickup one of the metre

sticks and stand it up on the

floor. Hold it in place with

one hand. Walkaround the

stick. Now stand next to

the stick. With,Our

hand, touch yourself ,iere

the top of the metre stick

comes on you,

THAT IS HOW HIGH A METRE IS!

Hold one arm out straight

at shoulder height. Put

the metre stick along this

arm until the end hits the

end of your fingers. yhere

the Othier end of the

metre'stitk? Touch your.

self at that end.

THAT IS H6W LONG A METRE IS!

6

14(,CEFITER FOR VOOfATIONAL EDUCATI

3. Cho9se a partner to stand

at your side, Moveapart

so that you can put one'

erld of a metre'stia on

youf partner's shoulder

and the other end on

your shoulder. Look at

the space between you,

THAT IS THE WIDTH OF A'MET.RE!

B. DEVELOP YOUR ABILIITY TO ESTIMATE IN METR'ES

Now you will improve your ability to estimate in metres.

Remeillber where the length and height'of a metre was on your

body.

For each of the' following items:

Estimate the size of the items and write your e mate in the

ESTIMATE column, Measure the size with your metre stick

and Write the answer'in the MEASUREMENT column,

,

Decide how close your estimate was to the actual measure. If

your estimate was within 25% of the actual measure you are a

"Metiic Marvel:" '

1. Height of door knob

from floor.

Height of door', ,

3. L'ength of table:

4. Width aLte,

5. Length of wa

this room.

6. Distance from

you to wall,

How Close

Estimate Measurement Were You?

1111), (m)'

111

Exercise 1

(continued on next page)
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0.,-
II. THt-dE DETRE (cm)4

.

are,100 centimetres4in one mefie. If there are 4 meties.and

3 centimetrds, You !rife 403'em [ (4 x 10,0 cm) + 3 cm 400.1cm

+, cm] ;

, DEVEL9P A4ELINC Fe.OR TIj SIZE,012A C'ENTIMETJE
S

',,,44.\.*
e 20

Hold thelr nc ruler Agault the width of your thumbnail.
4 '4,

, t

A.

wolde is it?

2 IviasuF yoUr thumb from the4first joint lo Oe end.
, i vaA

*''' ,

e ,
.,.,

3. 7s4, the metric ruler *find the width of your palm. ,
.

sin

,4. :Measure your index or pointing finger. How long is'it?.,
. I

CM=m
5. feiasure,wtir wrist with, a tape measure. What is the cristance

ar!und it? r cm

Use tile tape measure to find your waist size. _

A

4

B. ' DEVELOP YOUR ABILITY TO ESTIMA. TE atiNTIMETRES

Yon are noW ready CO e.stimate in dentimetres. For each of the

followiniiitems, follow the procedures used for estimating in

metres.

How Close

4 Estimate Meisurement Were You?

(cm) (cm)

12

1. Length of a paper

clip.

2. Diameter (width)

of a coin.

3; Width of a

pos:ttage stamp.

4. Length of a

pencil.

5. Nth of a sheet

offpaper,

A ,
.M.M.11.1, 1,1.1

THE CENTER FOR VOCATIONU. EDUCVON
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A.

a.
jtjE MILLIMETRE (mm), ,

There are 10 millinietres in ne ektimetre.,',Yhen' mf asuremenr

2 centimetres and 5 millimetres, you write 25 mm [(2,x 10 mm) c

; 5 mnilt !O rnm + . There are 1 00.0-mM in 1 m.

A, DEVELOP A FEELING F"ORTHE$1ZE OF A MILLIMETRE

Using a ruler Marked in millimetres, Measure:

e

.

L Thickness of. a
r

paper clip wire.v .
4

2. Thkluds o0Our fingernail. _ DIM
. ,

3.. Width of yOur fingernail:* _ mm

.4. 4 Diam ter (Width)of a coin:
' . ..,.---__ mni .

5. Piam r,(thiekness) of your pencil. mm

6. of a postage stamp. I, , nun

B. DEVELOP YOURABILIrk TO ESTIMATE IN mILLIMETRES

You are now ready to estimate in millintres. For each of the' .
following items, folic* the procedures used, for estimating in

metres,

1. Thickna of a

nickel.

2. Diameter (thickness)

of a bolt.

3. I:ength Of a bolt.

4. ;Nth of a sheet

IA paper.

Thickness of a board

ordisk top.
it

6. Thickness (la

button.

-
How Close

Estimate Isikasurement Were You?

(nun) (mm) ,

,1 111

.11=1

Exvcise 1

13
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,AREA MEASUREMENT ACTIVITIES

Square Nntimetre,'Square Metre

WHEJ YOU DESCIIIU THE AREA OF SOMET,G, YOU ARE

SAYING HO4MANY SQLAES OF A GIVEN SIZE IT TAKES TO

COVER THE
$

SURFACE.
) . .,

L THE SQU'ARE CErIMETRE (cm2,)

S.

A. PEVELOP A FEELING FGR A SQUARE CEN'4ETRE
SI

Tike a clear plastic.grid, or use the grid on page 6. /

2. Measure the length and vlicith of one-Of hese small

squares with a centimetretniler.

THAT IS ONE SQUARE C T TRE!

3. Place your fingernail over the grid. About howinany

squares does it take to cover your fingernail? ,

Cm
2 1

4. Plabe a coin over the grid.. About how many squares

does it take to rover the coin?, _ c2

5. Place a postage stamp over the grid. About how many

squares does,it take to cover the postaie stamp?

2
..041.01CM

, 1 !! s
Place an envelope ovelAhe grid. About how many

squares does it tca'ke-to cover theenvelope?

CIn

7. Measure the length and width'of the envelope in centi.

metres. Length. cni; width cm.

Multiply to findthe area in square centimetres.

cm x cm = cm2 . How

close are the answers you have in 6. dnd in

T)* CENTER FOR VOCATIONAL EDUCATION

14

r"

t

I ,

EViLOp YOUI, ABILITY T STIMATE IN SQUARE

. CENTIMETRES ,/

You are irew ready to develop your ability to estimate
. ,

in square centimetres. *

keine. mber the size of a square centimetre. For each of the

following items, follow,th4rocedurei usal for estimating in

metres.,

Index c;d.

2. Book coier.

3. Photograph.

4. %How pane or

destop.

How Close

pitimatec Measurenvnt Were You?

(cm2 ) (

awirrorft

4

'THE SQUARE METRE (iin2)

A. LOP A FEELING FOR A SQUAReMETRE

Tape fournetre sticks'together to inake a square which

is one metre long and one metre wide.

2. Hold the square up with one side on the floor to see how

big it is.

3. Place the square on the floor in a corner. Step back and.

, look. See how much floor space it covers.

4. Place the'square over a table thp or tlesk to see how

much space itNers.
.

5: Place the square against the bottom of a door. See how

much $ the door it covers. How many squares would it

take to cover the door? m2

TfiltS IS HOW BIG A SQUARE METRE IS!

A

Exercise 2

leontinued onnèxt page)

15
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DEVELOP YOUR ABILITY TO ESTIMATE. IN SQUARE

METRES

'

You now ready to estimate in square metres.. Follow the

procethires used for estimating in metres.t
. HdC1ose

Estinte I Measurement WeWYou?

(m2 ) (m2

1

,Ddor, PMINI

Full sheet of

newspaper.

Chalkboard or

, board) ,

Floor.

4,111./11.

' Wall chart or poster.

7. Side of fil&chinet.'

amm.I.

=.

IM11141

CENTIMETRE GRID

'r

!,o

THE CENTER !cii4ocpciela EDUCATION

16'

Exercise 2
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VOLUME MEASUREMENTOCTIVITIES

Cubic Centimetre, Litre, Millilitre,,Cubic Metre

THE CUBIC CENTIMETRE (cni3

; A. DEVELOP A FEELINd FOR THE CUBIC OENTIMETItE

1. Pick up a.colbred plastic Cube. Measure its length',

Cl/tight, and width in centimetres.

4 , THAT Ig ONE CUBIC CENTIMETRE!

2. Find the vokite(of a plas c litre box.

a. Place a ROW of ctubes against the,bottom of side

of the'box. How many cubes fit in the ro

b, Place another ROW of cubes againgt an a iningi'sde

of.the box.. How many rows fit inside fhe box

to bake one layer of cubes?_,_.

How many cubes in each ro
,

' How maby cubes in the layer iiike bottom of the

box? 6

it

Stand'a ROW of Cubes up agaMst the side of the bo

How many MYERS woUld fit in the box?

How many cubein each layer?

How many.cubes fit in the box altogether? ,

THE VOLUM2 OF TI-130X

4 CENTIMETRES.

d. IvkasurAhe length, width, and height of the box in

ceritimetres1: Length cm; width

height ,, cm. Multiply these nurnbers to find .
,

the volume in cubic CentiMetres,

_ctt x cm x _cm F'
Are the answers the same in c. and d.? I

3

gt)

THE CENTER FOR VOCATIONAL EDUCATION

B. DEVELOP YOUR,ABII4TY TO ESTIMATE IN CUBIC

CENTIMETRES li``,

YOu are now rody to develop your ability to estimate

in cubic centimetres.
, .

Reme er)he site of a cubic c'entimelie? For each of .

the folio ing items, use the procedures for estimating in

metres,

1. Index card file

box. ,

(7\ \ a
2. Freezer container.

\ 3. Itper clip box.

4. Box of st les.

How Close

Estimate./ Measurement Were You?

(cm3) (cm3 )

9.1

IL Priff LITRE (1)

A. DEVELOP A FEELING FOR A LITRE

1. Take a one litre beaker and fill it with water.

2. Pour the water into Paper cups, filling each as full as you

usually do. How many cups do yon

`s\ THAT- IS HOW MUCH IS IN ONE LITRE!

3. 'Fill the 4re,container with rice;

t,

THAT AOWMUCH IT TAKESb FILL A ONE'

LITRE CONTAINER!

, Exercise 3

(continued on next page)'.



DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES

ou are now read o evelop your ability to eitimate in

itres. To writytp and onehalf litres, you write 2.5 1,Ar

4.2.5 litres. Tcfrrite one-half litre, you/write 0.5 1, or 0.5

litre. To writ two ad three-fourthslitres, you write

2.75 I, or 2.75 litres,

.1
' ,For each of the followinutems, use the procedures for

estimating in metres.

,

Medium:se

freezer contoiner.

Laxge freezer

container.

3. Small freezer

container.

4, 4ottle or jug.

-e III, THE MItLILITRE (m1)

How Uose

Atimate .*asurement *pion?
(1) (1)

1.=1.1

B. ,DEVELOP YOUR ABILITY TO ESTIMATE IN IVIILLILITIP

You are now ready to estimate in millilitres. Follow the

procedures used for estiipating metres.

1. Small juice\can.

2. taOr cup th tea

cup.

3. Soft drink can.

4,
rbottle.

IV, THE CUBIC METRE (m3)'

DEVELOP Jr FEELING FOR A CUBIC METRE

There are 1 000 millilitres' in one-litre. 1 000 l = 1 litre. Half

a litre is 500 millilitres, or 0.5 litre 00 ml.

A. DEVELbP A REELING FOR A MILLILfTRE

/-
1. ',Examine a centimetre cube. Anything which holds '

1 cm3 holds.1 ml. ,

2. Fill a 1 millilitre measuring spoon with riee.' EriIty ther

spoon into your hand. Carefully pour the rice into a.
., small piIe on a sheet of paper.

. THAT IS HOW MICH ONE WfiLLILITRE IS!

Filvtlie 5 ml gpoo Iwith rice. Pour ri.6-into another

4

'pile o the sheet, aper.

THAi IS 5,LLILITRES, Oa ONE TEASPOON!

4. Fll e,15 ml spoon with rice. four the rice'intda third

pile on the paper. A), '

THi IS 15 KILLILITRES,OR ONE TABLESPOON!

THE CENTER OR VOCATIONAL EDUCATION
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;

How Close

Estimate Measurement 5re You? ,

(m1) °

1. Place a one metre square on the floor next to the wall.
,

2. Ittasure a metre,F the wall.

3, Iure a box th4 woulbt intn that space.

THAT IS THE VOLUME OF ONE CUBIC METRE!

B. DEVELOP YOUR ABIMTY TO ESTIMATE,IN CUBIC METRES

,

For each of the following items,,follow the estimatfng proced-

ures used before,

te"
4 How Close

Estimate Ilkaurement Were You?

(m3 ) {1113)

1. Office desk.

2. File cabinet.

3. Small room.'
I.

Exercise 3
I 21
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MASS (WEIGHT) MEASUREMENt A

4

The mass of an object is a measure of the amotint of matter in the

object. This,amount is always the safe unless you add or subtract some

Matter ;om the object. Weight is the term that most people uSe whet(

(Ipley mean mass, The weigh6f an object is affected by gravity; the

Mass of an object is nott For example, the Weight of a person on earth

might be 120 pounds; that same pTon's weight on the moon lyouid be

20'pounds. This difference is becat* thepull of gravity on the moon

is less tffan the pull of gravity on eeth. A gecson's mass on the earth

and on the moon would be'the same. The metric syitem does not

measure yreightit measures mass. We will use tI term mass here.

'The symbol for gam is g.

Vie symbol for kilogram is kg.

There are,1 000 grams in one kilogram, or 1'000 g 1 kg,

Half a kilogram call be written as 500 k?orr,0.5 kg.

A quarter of a kilogram can be written a50 g,or 0.25 kg.

Two and three.fourths kilogramsjs written as 2.75 kg.

THEKILOGRAM (kg)*

DEVELOP FEELING FOR THE MASS OF A KILOGRAM

Using.a balance or scale, find the mass of the items on the table.

Before you find the mass5otice how heavy the object "feels"

and comoare it to the reading on the kale or balance.

THE CENTER FOR VOCATIONAL EDUCATION
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1. 1 kilogram bo

2. tbook.

3. Bag of sugar,

4. Pa age of pap

5 our oWn

`t.

B. DEVELOP ?G11R B1UY TO ESTIMATE IN KHOGRAMS

For the folloIgi4ESTIMATE t h Mass of the object ini
kilograms, the. .el'siAlg or balanc o find theticact mass

of the objecti, "#xact niasS in the MEASUREMENT

t column, Deter : 't.,3 ? close stillytte is: ,
A,

1. Bag of rice.

2. Bag of nails,

3. Lar,ge purse .or

briefcase.
,

, Another perso

A few books,
;

How Close

nt Were You?

'Exercise 4

(continued on next page)

23
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II. 11-1E, GRAM (

''14%

A. DEVELOP A FEELING FOR A GRAM

1. Take a colored plastic cube. HOld it in your hand',

Shake the cube in Your palm as if Shaking dice. Feet the

pressure on your hand ivii((i the cute is in motion:then

whp it is not in motion,

TiriT IS HOW HEAVY A GRAM IS!

1.
Ta e a second cube and attach it o the,first. Shake the

cttbtin first one-hand and then the otivr hand; rest
the cubes near the tips of your fingers,moving you
hand up and down. -

THAT IS 'THE MASS OF TWO GRAMS!

3, Take five cubes.in one hand and shake them.around,

TH/1T IS THE MASS OF FIVE GRAMS!

1

14'
NTER FOR VOCATIONAL EDUCATION

a

DEVELOP YOUR ABILITY TO ESTIMATE IN'GRAMS
I

You are nowready to imphve your atiility to, estimate in

grams: Remember hoWleavy the 1 ram cube is, how heavy
the two gram cubes are, ancrho.w heavyie five gram' c,ubes

are. For each ofIthe following items, folipi the procedures!'
used for,estimating in kilograms.

1. ,Two thumbtacks. ,

,2. Pencil.

3. Two-page letter

and envelope,

4. Nickel.

5. Apple.

6. 'Package of 1,

, margarine.

Estimate Measurement

(g) (g)

=.11M

..01.11

,=1,

44

How'Close

Were You?

s

Exercise 4

vi

p.



TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

I. DEGREE CELSIUS

Degjee Celsius (t) is the metric measure for temperature.

,

A. DEVELOP A FEELINQJFOR,DEGREE CELSIUS

Take a Celsius thermometer. Look at the marks on it.

1. Find 0 degrees:

WATER FREEZES ATZERO DEGREES enslys (0°C).

WATER BOILS AT 100 DEGREES 1ELSIUS (100°C)

2. Find the temperature of the room. °C. Is the

room cool, warm, or about right?
4,-.)

3, Put some hot water from the faucet into a co er.

Find the teMperature. °C. Dip your finger

quickly in and out of the water. Is the water yery hot, .

hot, or just warm?,_

4. Put some cold water in icontainer witka thermometer.

Find the temperature: °C. Dip your fin er into

the water. Is it cool, cold, or very cold?

Bend your arm witi ihe inside of your elboaround the

bottom of the thermometer. After about three minutes

find the temperature. °C. Your skin tempera a

ture is not as high as your body temperature.

NORMAL BODY TEMPERATURE IS 3/7 DEGREES

CELSIUS (37°C).

A FEVER IS,39°C.

A VERY HIGH FEVER IS 40°C.

MI UM FOS mama EDUCATION

2 N

v

7

B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

,for each item, ESTIMATE and write,clown howinany degrees

Celsius you think it is. Then measure and write the MEASURE.

MENT, See how close your estimates and actual measure .

ments are. °

1. MX some hot and

cold water in a

container. Dip your

finger into the

water.

2. Pour out some of

tlie, water. Add ine

hot water. Dip your

finger quickly into

the water.

3. Outdoor tempera-

ture,
'

4. Sunny window sill.

5. Mx of ice and water.

6. Temperature at

floor.

TemperatUre at

ceiling.

How Close

Estizzite Akasureinent Were You?

(°C) (t)

MII

ME.....mmi

Exercise 5

2 7
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UNIT

,*

4

OBJECTIVES

The student will recognize and use the metric

tern, units,.and symbols used in this occupa.

, lion. ,

Given a metric unit, state its use in this

occupation.

Given a Measurement task in this occupa.

tion, selectlie appropriate metric unii

and measurement tool,

SUGGESTED TEACHING SEQUENCE

1. Assemble Aric meisurement tools (rules,

tapes, scales, thermometers, etc.) and

objects relateci to this occupation.

2. Discuss with students how to read the

tools.

3. Present and have students discuss

Information Sheet 2 and Table 2.

4. , Have students learn occupationally.

related metric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A Of

"Testing Metric Abilities."

ocPIE OMR KA VOCATIONAL EDUCATION

2 8

METRICS IN THIS OCCUPAVON

Changeover o the metric system is under way. Large corporations are already using

metric, measurement io compete in the world market. The metric System hal beer used in

various parts of industrial ankscientific communities for years. Legislation, passed in

1975, authorizes an, orderly transition to use'of the metrie,system. As businesses and \
industries make tHis metric changeover, employees will need to use metric measurement

in job.related tasks.

Table 2 lists those metric territ w,hich are Mast commonly used in this occupation.

These termg are replacing the measurement units used currently. What kinds of job.

related tasks use measurement? ,Think of the many different kinds of measureMents you

-flow make and use Table 2 to discuss the metric terms which replace them. See if you

can add to fife list of yies beside Nick metric term.

(

Information Sheet 2
29
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METRIC UNITS FOR SHEET METAL

Quantity Unit ) Symbol

Length micrometre

millmetre

Use,

Surface finishes*

mm Screw and bolt lengtlp and diameteri, metal thickness,

drill hole.size, tool ierection, rivets

centimetre Seam width, length of work bench or table, sheet.

dimensions

metre Mt'
Building plans, wire length angle iron, channel, I.beam,

sheet dimensions

kilometre., .
kin Travel distances to customers and suppliers; hi

distances q

Area of welding orifice

Area of an openingpr sheet, duct work, pipe

Floor area, sheet stock

Computing material weights

Area *pare millimetre

square centimetre

square metre f'

Volume/Capacity

Mass

cubic millimetre '

cubictentimetrn

MMs

1 603
Size of-containers and'shaped products, duct work, pipe

cubic metre

miilffitre ml

litre 1

gram

Volume of room, storage bin or hopper

Lubricants, liquid flux, claming solutioni

Uquid flux, paint

Mass (weight) of fasteners, chemicals, cleaning

compounds, silver solder

kilogram kg

metric tort

Mass (weight) of.solder, steel and other materials

Mess (weight) of steel or machinery

Pressure kilopaseal

Temperature degree Celsius

Tire pressure, air and hydraulic systems, tensile strength

Melting point of metals

*Surface finith is given in micrometret

Example: 11)," is a super finish similar to &very fine buff, lap, burnish, or bright polish. Suitable for raceways, ball bearings, and the rolls of antifriction

,

Note: The roughness values are the average deviation in micrometres, 1 micrornetre .=.001 mm

OCTWE'CINTIA FOR VOCATIONAL EDUCATION
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k Table 2
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TRYINNUT METRIC UNITS

To give yOu practice with metric units,first estithate the measure-.

runts of the items below. Write down your best guess next to the item.

Then actually measure the item and Write down your answers uing the

, correct metric,symbols. The more you practice, the easier it'will be.

4

Estimate Actual

Length

1. l'emplate

2. Angle iron legs

3. Flanges of I;beam

4, Desk height

5. Rivet

6. Channel iron

V A

7. Diameter of wire

8. Small table height

Classroom

Area

10. Templates

11. Classroom floor

, 12. Workbench

13. Classroom wall

14. Sheet of paper A.

Volume)Capac4

15. Oxygen cylinder

32

Estimate .Actual

16. buct work

17. CO2 cylinder

18. Argon cylinder

19. Acetylene cylinder

20. Locker

21.
LiqUid flux bottle

22.
Capacity of formed containers

Mass

. 23. Welding'rod

24. Lead solder

25. Braing rod

26. Silver solder

27. A quantity of steel

28. A litre of water (net)

Temperature

29. Outside

30. Classroo

31. Rot tap water
,ff n -,t

4

32. Cold water

THE CENTER FOR VOCATIONAL EDUCATION Exercise 6
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FORMING IITH METIIICS

It is important to know what metric measurement p use. Show

"what measurembt to use in the following situations.

1. Length jof Stiel sheet

2. Width of steel,sheet

3. Area of steel sheet

4. Mass of roll of solder

5. Length of rolldf wire

6. Volume of a container of
1

machine oil

7. 'Mass of a machine oil container

8. Capacity of ak\rnressor

9. Temperature of Lime from hot

furnice, welding torch, or

propane torch

10. Volume of c4n of metal coating

11. Mass of a brazing rod

, 12. Mass of a welding rod rods

13. Length of a drilltit

14. Diameter of drill bit

15. Volume of liquid flux

[4, ge4 er.nur <R7C+H.V.,.14,4 edr <A4 .
16. Air pressure on spot welder .

17. Length of screws or rivets

18. Dianieter of bolts and screws

19. Wrench sizes

20. Ca city of water quenching

tank

21., Capacityf of a model grain hopper

Diict seam width

23: Shippingweight of silver solder

24. Melting temperature of metals

1

C'Y It i( t at

THE CENTER FOR VOCATIONAL EDUCATION
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4

UNIT

v'OBJECITVE

The student will recognize and use met
'tic eiluivalents.

I Given a metric unit, state an equivalent

in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets
(3 . 8) and the asiociatid Exercises

(8 . 14), one at a time.

2. As soon as you have presented the

Information;have the students complete

each Exercise.

3, Check their answers on the page titled

ANSWERS TO EXERCISE AND

TEST.

Test performance by using Section B of ,

"TestingMetric Abilities."

4

00 VI CENTER FOR VOCATIONAL EDUCATION
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METRIC-METRIC EQUIVALENT:

Centimetres and Millimetres

2 34.5 6

Look at the picture of the nail next to the ruler., The nail is 57 mm long. This.is 5 cm + 7 inm.
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
7 nim= 0.7 cm,so 57 mm = cm + mm

= 5 cm + 0.7 cm

c 5.7 cm. Therefore 57 mm is the same as 5.7 cm.

(1111111
1 1111 1111 1111111111111 1111 11111111

4 5

Now measure the paper clip. It is 34 mm. This is the same as 3 cm+ min. Since each
millimetre is 0.1 cm (one.tenth of a centimetre), 4 mm = cm, So, the paper clip is
34mM= 3 cm+4mm

= 3 cm + 0.4 cm

= 3.4 cm. This means that 34 mm is the same as 3.4 cm..

Information Sheet 3

Now you try some.

a ) 26 mm . cm e ) 132 mm = cm

b ) 583 mm cm f ) 802 mm cm

c ) 94 mm cm g ) 1 400 rat cm

d ) 680 ram = . cm h ) 2 307 mm 'cm

Exercise 8



r".
Metre% Centimetres, and Millimetres

There are 100 centimetres in one mete. Thus,

2m 2 x100 cm. 200cm,

3 tn 31100 cm. ,300 cm,

8m. 8 x 100crn= 800cm,

36 m 36 100 cm = 3 600 cm.

There are.1 000 millimeties in one metre, so ,

2 m 2 x 1000mra 2000mm,

3m. 3 x1000 mrn- 3000mm,

6 m' 6 a 1 000 rnm 6 000 mm,

24m24 x1000 mm- 24,000mm.

From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre),

one-fourth of a centimetre can be written 0.25 cm

(twenty-five hundredths of a centimetre).

This means that if you want to change three-fourths of a metre to

millimetres, you would multiply by 1 000. So

0.75 m 0.75 x 1 000 mm

75
TO-6 x 1 000 mm

Hsi
1 000

= 75 x 10171mm

. 751x 10 mm

750)mm. This means that 0.75 m . 750 mm,

Fill in the following chart.

38

Information Sheet 4

metre

m

centimetre

cm ,

millimetre

mm

100 1 000

2 200,
3 1

. .

5 000

74 .

0.8 80 .
0.6 600

2.5 ..

-
25

148

.
639

.

THE CENTER FOR VOC4TIONAL EDUCATION

Exercise 9

17

Millilitres to Litres

There are 1 000 millilitres in one litre. Thisimeans that

2 000 millilitres is the same as 2 litres,

3 000 ml is 'the sameas 3 litres,

4 000 ml is the same as 4 litres,

12 000 ml is the same as 12 litres.

Since there are 1 000 millilitres in each litre, otte way to change milli.

litres to litres is to'clivide by 1 OK For eiample,

1 000

1 000 ml 7611b litre 1 litre,

Or .

2 000 ml
1
1

es

2 000
2 htres,

000 A
And, as a final example,

28 000
28 000 ml 735 litres 28 Wet,

What if so ething holds §00 How many litres is this? Triis

worked.the same way.

500
500 ml litre 0,5 litre (five-tenths of a litre ). So 500 ml

1 000

is the same as one-half (15) of a litre.

Change 57 millilitres to litres.

4
57 .

51 mi 17135,titc"
1057 litre (fifty.seven thousandths of a

litre),
Ad

%4414....1111=0.0111.0

Information Sheet 5

Now you try some. Complete the following chart.

millilitres

(m1)

litres

(1)

3 000 3

6 000

8

14 000

3

300 . . 0.3

700

0,9

' 250 .

0,4?

275

Exercise 10

39



18

Ii

Litres to Millilitres

What do you do if you need to change litres to millilitres? Remember,
there are 1 000 millilitres in one litre, or 1 litre = 1 000 nil.

So,

2 litres = 2 xloob mi = 2 000 nil,

7 litres = 7 x 1 000 ml = 7 000 ml,

13 litres =13 x 1 000 ml =13 000 ml,

0.65 titre = 0,65 x 1 000 ml - 650 ml,

Informatio'n Sheet 6
".;ow you try some. Complete the ,folloWing chart,

litres

I

millilitres

ml

8 8 000

5

46

32 000 ,

0 A

0,53

480 Exeicise 11

Grams to Kilograms

There are '1 00 grcns in one kilogram. ThiS means that

2 000 grams is the same as 2 kilograms,

5 000 g is the sanie as 5 kg,

700 g is the same as 0.7 kg, and so on,

To change from grams to kilograrA you use the same procedure for

changing from millilitres to litres.

Try the following ones,

grams

g

kilograms

kg

4 000 4

. 9 000 i
23 000

8 .

300
4

215

_octi4 cENTIR r-OR VOCATMAI. EDUCATKiN

4.0

Information Sheet 7

Exercise 12

A

Kilograms io Grams

To change kilograms to grams, you multiply by 1 000.

4 kg= 4 x 1000g 5 4000g, .

23 kg 5 23' x 1 000 g = 23 000'g,

0.75 kg = 0,75 x 1 ouu g = .750 g,

Complete' the following chart.

kilograms

kg .

grams

. g

7 7 000

11

25 000

0.4

0.63

175

Information Sheet 8

Exercise 13

Changing Units at Work

Some of the things you use in this ocCupation may be measured in

different metric units. Practice changing each of the following to

metric equivalents by completing these statements.

a ) 500 cm of soldering wire is

b ) 250 ml of solutidn is 1

0 ) i cm diameter pipe is mm
d ) 2 500 g of rivets is kg
e ) 120 mm bolt is t/ cm

I ) 0.25 litre of liquid is \ Ini
g ) 2 kg of powdered flux is

g
h )500 g of solder is kg
i ) 500 ml of metarcoating is 1

1 ') 2 000 kg of sheet metal is t
k ) 2 in length of sheet metal is mm
I ) 0 5 t of channel iron is

kg
17)) 10 m of wire is .. cm

0 / 1.0 cm bolt is , mm

0 )1 cm diameter bolt is / mm

"13 ) 5 Mm diameter bolt is cm

Exercise 14

41



UNIT

.1

OBJECTIVE 1.

The student will recognize and use

instruments, tools, and devices for mea ,

surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a measurement task, select

and use an appropriate tool, in .

strument or device.

Given a metric measurement task,

judge the metric quantity within 25%

and measure to 5% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary measur-

ing tools and devices (rules, scale's, °C

thermometer, drill bits, wrenches, mi-

crometer, vernier calipers, feeler gages)

and display in separate groups at learning

stations.

2. Have students examine metric tools and

instruments for distinguishing chafacter-

istics and compare them with Customary

tools and instruments,

3. Have students verbally describe chaxac-

leristics.

Present or make available Inforniation

Sheet 9.

5. Mirmetric and CustoMary$tools or

Equipment at leining station. Give

students Exercises 15 and 16.

6: . Test peNDrmance 'by ding Section C

of lesting Metric Abilities."

THE CENTER FOf VOCATIONAL EDUCATION
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SELECTING AND USING

METRIC INSTRUMENTS ; TOOLS4AND DEVICES

Selecting an improper tool or misreading a scale can.result in an improper sales form,

damaged materials, or injury to self or fellow workers. For example, putting a load of

metal with a mass of 2000 kilograms (about 4400 pounds) on a one.ton electriocrane

designed to hoist 2000 pounds could cause a serious accident. Here are some suggestions:

1. Find out in advance whether Customary or metric units, tools, instruments,

or products are needed for a given task.

2. Examine the tool or instrument before using it.
,

3. The metric system is a decimal system. Look for units marked off in whole

numbers, tens or tenths, hundreds or hundredths.

4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa.

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather ,

thancommon fractions (3/8) on drill bits, wrenches, and gages.

4

6. Some products may have a special metric symbol such as a block M to show

they are metric.

Don't force bolts, wrenches, or other devices which are not fitting properly.

Practice selecting and using tools, instruments, and devices.

6

Information Sheet 9
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WHICH TOOIS FOR THE JOB?
MEASURING UP IN

SHEET METAL WORKING

Practice and prepare to demonstrate your ability to identify,

select, and use metric-scaled tools and instruments for the tasks given

below. You should be able to use the measurement tools to the appro-
-.priate precision of the tool, instrument, or task.

1. Check the thickness of a steel sheet.

2. Determine the length and the diameter, of a bolt.

3. Find the leigth of a screw.

4. Find the width and length of a steel sheet.

5. Prepare a dipping solution for soldering irons.

The directions state: Mix 15 g of powdered sal ammoniac

with 950 ml of water.

(Select rivets to assemble a product.

7. Space Ina-welds on a product.

8. Calculate the materials needed to fill a customer order for

; 12 custom-made painted metal louvers.

9. Check the air pressure in a power paint sprayer,

10. Order pop rivets for a shop project.

al, Calculate the thermoplastic welding ro neede r a

customer order.

12. Select a sheet metal punch for a specified holvize,

13. Inspect drilled or punched-holes ill a mass produced product.

14. Bend a piece of aluminum or steel to form a channel 10 cm

wide by 15 cm long with flanges 3 cm in height.

For the tasks below, estimate the metric measurement to within

25% ofictual measurement, and verify the estimation by measuring,

to wig 5% of actual measurement.

. ,

,
Estimate Verify

1. Area of template for a product
4

,

,

2, Magimum width of steel sheet

which can he cut in a shear press
.

3. Diameter of drill for a 12 mm hole
,

4. Length of sheet metal screw for a

10 mm specification .

5. Diameter of rivet for a 3 mm

specification 44

6. Shearing machine setting to shear

a 10 mm wide stzip
1

7: Machine setting for a 6 mm seam

or hem'

8. Diameter of a bar to use in bend-

ing operator!,

9. Diameter of 1 bar for makink ,';

narrow reverse bends

,10. Dimensions of a scrap of shçef

. that would form, with least waste

of material, a onelitre box10

cm by 10 cm oh a side:

a. Length

,

,

b. Width

11. Quanfity of sheet metal screws

with a mass of 500 g

,

,

THE CENTER FOR VOCATIONAL EDUCATION
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,OBJECTIVE

The student wig recoluze and use metric

and Customary units 'interchangeably in order.

ing, selling, and using products and supplies in

this occupation.

1,

21

Given a Customary (or metric) measure-

ment, find the metric (or Customary)

equivalent on a conversion table.

I Given a Customary unit, state the re-

placement unit,

SUGGESTED 'TEACHING SEQUENCE ,

1. Assemble packages and dntainers of

materials.

2, Present orfake available Information

Sheet 10 and Table 3.

3. Have students find approximate metric-

Customary equivalents by using

Exercise 17.

4, Test performance by using Section D of

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION

1.

METRIC-CUSTOMAI 'EQUIVAIENTS

During the transition period there will be a need for finding aqui lents between. systems.

Conversion tables list calculated equivalents between title two systems. en a close equivalent

is needed, a conversion table can be used to find it. Foll6w these steps:

Determine which conversion table is needed.

, 2. took up the known number in the appropriate column; if not listed, find numbers you

can add together to make the total of the known number.

3. Read the equivalent(s) from the next column.

Table it the next page gives an example of a metric-Customary conversion table which

you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3,
(1,

(Below is a table of. metricCustomary equivalents which tells you what the metric replace-

Ients for Customary units are.* This tabll can be used with Exercise 17, Part 1 and Part 3, The

symbol means "nearly equal to."

r
1 cm -4 0.39 inch 1 inch k. 2.54 cm 1 ml t 0.2 tsp 1 tsp z; 5 ml

1 m 4.28 feet 1 foot -^4. 0.306 m 1 ml %-. 0.07 tbsp 1 tbsp =- 15 ml

1 m 1.09 yards 1 yard k. 0.91 m 1 lq3.8 fl oz 1 11 oz -z-- 29.6 ml

1 km 0.62 mile 1 mile 1.61 km 1 1 t 4.2 ciirr 1 cup 237 ml

1 cm2 '4: 0.16 sq in 1 sq in 6,5 cM1 1l2.1pts 1 pt 0.47 1

1 m2 10,8 sq ft 1 sq ft 0.09 m2 1 1.06 qt 1 qt 0.95 l

1 m2 1.2 sq yd 1 sq ytk-, 0.8 m2 1 k 0,26 gal 1 gal 3,79 l

1 hectare 2.5 acres 1 acre 'zr, 0.4 hectare 1 gram 2-- 0.035 az 1 oz z: 28.3 g

1 cni.3-7-,t .0106 'cu in cu irt-46:4 -ere iicg22lb lb A....445 kg

1 m
3 35.3 cu ft 1 Cu ft 0.03 m3 1 metric ton t 2205 lb 1 ton ;*-- 907.2 kg

1 m3 1.3 cuyid 1 cu yd '4-- 0.8 m3 1 kPa 0.145 psi 1 psi 6.895 kPa

*Adapted from Let's Measure Metric, A Teacher's Introduction to Metric Measurement. Division of Educational

Redesign and Renewal, Ohio Departmtmt of Education, 65 S. Front Street, Columbus, OH 43215, 1975,

Information Sheet 10

47



22,

48

CONVERSION TABLES

MILLIMETRES TO INCHES

mm Inches mm Inches mm Inches
mm Inc lieg-

100 3,93 10 0,39 1 ) 0,04 0.1 0.004

200 7.87 20 0.79 2
/

0.08 0.2 0.008
\

300 11.81 ' 30, 1.18 3 0.12 0.3 0,012

400 15.74 40 1.57 4 0,16 0,4 0,016

500 19.68 50 1.97 0.20 0,5 0.020

600 23.62' 60 2.36 6 0,24 0.6 0.024

700 27.516 70 2.76 7 0,28 ' 0,7 0,028

800
,

31.50 80 3.15 8 0.31 0,8 0.031

900
A

,. 35,43 90 3.54 9 0.35

.

0.9 0.035

. INCHES TO1ILLIMETRES

1 000 mm or 1 metre = 39,37 inches c

Inchl 'ii mm Inches mm Inches mm Inches mm

1 25.4 0.1 2.54 .01 0.25 , .001 0.03

2 50.9 0.2 5.08 0.51 ..002 0.05

3 761 0.3 7.62 .03 0,76 .003 0.08

4 101.6 0.4 10.16 .04 1.02 , .004 0.10

5 127.0 0.5 12.70 .05 1.27 , .005 0.13

6 152.4 0.6 15.24 .06 1"52 .006 0 15

177.8 0.7 17.78 .07 1.78 .007 0.18

203.2 0.8 20.32 ..08 2.03 .008 0,20

228.6 9.9 22.86 .09 . 2.29 .009 0.23

( 12 inches or 1 feet = 304.8 mm or 30.i8 cm

. 10 inches = 254

THE CENTER FOR VOCATIONAL EDUCATION Table 3



ANY WAY YOU WANT IT

1. You are working in a sheet metal shop. With the chniige to metric

measurement some of the things you order, sell or use are marked

only in metric units. You will need to be familiar with appropriate

Customary equivalents in order to communicate with customers

and suppliers who use Customary units. To develop your skill use

the Table on Information Sheet 10 and give the approximate

metric quantity (both number and unit) for each of the following

Customary quantities.

Customary Quantity Metric) Quantity

) 2 lbs. of aiuninwn

b ) 4 qts. solvent

c ) 3/4 in', pipe

d ) 100 lbs. of t'm

e ) 36 in; bender

f ) 2 gal. can.of paint

g ) 1 pt. of liquid flti

h ) 4 R. oz. can of spray

) 4 in. wide paint brush

) 50 yd. roll ofWire

k ) 1/4 in. drill bit

) 1 iii. bolt

in) 1 lb. roll of solder

n ) 4 ft. wide galvanized sheet

o ) 2 lbs. of screws

Use the conversion tables from Table 3 to convert the following:

a ) 0.002 in.

b ) 0.025 in. =

c ) 0.2 mm =

d)2nAn= tnn:

MID

min

23

3. /Complete the Requisition Form using the items listed. Convert

the Customary quantities to metric before filling out the form.

Complete all the information (Date, For, Job No., etc.).

Order the following sheet metal supplies:

a ) Two 1 gaL cans of zinc chrOmate primer

b ) Teni lb. rolls of 50/50 solder

c ) Thitke 1/4 in. drill bits

d ) Six 2 in. nylon paint brushes

e ) Two 1 pt. bottles of liquid flux

REQUIRTION

.

For
.

Date

Fro"

1 :
......__,

(1
.

Job No,

I

Date Wanted

.Deliver to

. .
i\

,

,

..

QTY UNIT ITEIVI:

411 .',10.49.10,
,,, .. ,.',E^i,o,, ,I 114,4

6quested

Approvdby

by c

.

.

.

.

(ligiCTM CENTER F9f1 VOCATIONAL EDUCATION Exercise 17
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SECNON A

1, One kilogram is about the mass

of a;

k [A] nickelp

apple seed

'IC I basketball

[D ] Volkswagen "Beetle"

2, A square metre is about the

area of;

[A] this sheet of paper

[B] s card table top

[CI a bedspread

[D ] a postage stamp

3. The length of screws is measured

in:

[A] rnstrei

[B] pascals

[C] millimetres

[D]

4. The mass of steel is measured in:

[A] kilograms

[B] centimetres

[C] cubic metres

[D] millilitres

5. The cortiet way to write twenty .

grams is:

IA I 20 gms

[13] 20 Gm,

[C I 20 g.

[DI 20 g

6. The correct way to write twelve

thousand millimetres is:

[A] 12,000 mm.

[B] 12.000 mm

[CI 12 000mm

[DI 12 000 mm

SECTION B

7, A sheet of metal 20 centimetres

wide is the same as;

[A] 0.2 millimetre

[B] 2 millimetres

[C] 2 09 ntilliMetres

[D] 200 millimetres

8. A 750 gram sack of rivets is Use

same as:

[A] .7,5 kilograms

[B]. 0.75 kiloglam

[C] 7 500 kilograms

[D ] . 750 000 kilograms

SECTION C

9. For measuring in millimetres you

would use a:

[A] rule

[B] container

[C] pressure gage

(1) scale

10. For measuring kiloPascals you

would use a:

[A] scale

[B] rule

[C] pressure gagi

[D ] container

THE.CENTEFI FOR VOCATIONAL EDUCATION
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11, Estimate the length of the line

segment below:

[A 23 grams

[B I 6 centimetres

'[C] 40 millimetres

[1) ] 14 pascals

12, Estimate the lengtkof the line

segment below:

[A 10 millimetres

[B ] 4 centimetres

[C] 4 pascals

[D]. 23 milligrams

SECTION D

13. The metric unit which replaces

the fluid ounce is:

[A] litre

[B] gram

[C) cubic metre

[D] millilitre

14. The metric unit which replaces,

the gallon is:

[A] millilitre

[B] litre

[C] cubic metre

[DI kilogram

4s.

Use this conversion table to
answer questions 15 and 16. A

nTm_ in. in.

a
mm

1 0.04 1 25.4

2 0.08 2 50.8

3 . 0.12 3 76.2

4 0.16 4 101.6/
5 0.20 5 127.0

6 0.24 6 152.4

7 .,0.28 7 177,8

8 V1 8 203.2

9 075 9 228.6

10 0.39 10 254.0

15, The equivalent of 15 mm is:

[A] 2,5 in. ),

[8] 0.59 in.'

[C] 1.5 in.

[D] 381 in.

16. The equivalent of 18 in. is:

[A] 254.2 mm

[B] 26 mm

[C] 457.2 mm

[D] 18 mm

TESTIM METRIC ABILITIES



ANSWERS TO EXERCISES AND TEST
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EXERCISES 1 THRU 6

The answers depend on the items

used for the activities.

\-1
EXERCISE 7 .

Currently accepted metric units of

measurement for each question are

shown in Table 2. Standards in t.ach

occupation are being established

now. so inswers may vary.

EXERCISE 8

al 2.6 cm e) 13.2 cm

b) 58.3 cm f) 80.2 cm
cl 9,4 cm g) 140.0 cm

d I 68.0 cm h) 230.7 cm

EXERCISES 9 THRU 13

Tables are reproduced in total. An-

swers are in parentheses.

Exercise 9

metre

m

centimetre

cm,

millimetre

mm

1 , 100 , ," 1 000

200 (2000)

3 (300) (3 000)

9 19001. (9 000)

15) 1.50.Q( 5 000..

74 .(7 400) 171 0001'

0.8 80 . (800j

0.6 (601 600

(0.0251 2.5,. 25

( 0.148 1_. 1 'LS) 148

(6.39 ) 639 16 3901.

54
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Exercise 10

millilitres

ml

litres 1

1

3 000 3

6 000 (6)

18 000) 8

114 000) (14)

(23 000) 23

300 0,3

700 (0.7)

(900r 0.9

250 (0.25)

(470) 0,47

275 , (0.275)

Exercise 11

litres

1 .

millilitres

ml

8 8 000

(5 000):,

46 (46 000)

(32) 32 0410

0.4 (400)

0.53 (530)

(0.48) .480.

ExercN 1-

_

grams

g

.
Idlograms

kg
-

4 000 4

9 000 (9)

23 000 . (23)

(8 000) 8.

300' (0.31

275 .1.275)

Exercise 13

kilograms

kg

grams

g
,

7 7 000

11 (11 000)

(25) 25 000

0.4 (400)

0.63 i (630)

(0,175) 175 '

ExOrcise 14

Part 2.

a ) 0.05

b ) 0.64 mm

) 0,008 in,

d ) 0,08 in.

Fait 3.

a ) 7.58 litres

C b ) 4.5 kg

c )' 0.635 cm
a ) 5 m i ) 0.51itre

d ) 508 cm
b ) 0,25 litre j ) 2 t

e ) 1.9 litres
c) 50mm k) 2000mm

d ) 2.5 kg 1, ) 50d kg

e ) 12 cm m) 1 000 cm TESTING METRIC ABILITIES

f ) 250 ml ) 100 rnm

g), 2000g 10mm

h ) 0.5 kg p ) 0.5 cm

EXERCISES 15 AND 16

The answers depend on the

items used for the activities.

EXERCISE 17

Para

a ) 0.9 kg i ) 10.16 cM

b ) 3,8 litres j ) 45.5 m

cl) 1,905 cm k ) 0.635 cm

d ) 45 kg 1 ) 2.54 cm

e 91.44'm m) 0.45 kg

( f ) 7.58 litres n ) 142 m

g ) 0.47 litre V 0.9 kg
h ) 118,4 ml

1, C 9. A '.

2. B 10. C

3. C 11, B

4. A . 12.. A

5. D 13. D.

6: D 14. B

7. D 15. B

8. B 16. C

5, S. GOVERNMENT PRINTINCOTTICE:1976- 757469/6245 Reg i on No. I
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LINEAR

SUGGESTED MEIRIC TOOLS AlID1)EVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

7

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 m

*bindle Wheel

*Are,a Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml 1 000 ml

Economy Beaker, set of 6,

50 ml. 1 000 ml

Metric Spoon, set of 5,

1 ml 25 ml

Dry Measure, set of 3

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogarn Scale

*Platform Spring Scale

5 kg Capacity

10 kg Capacity

Balance Scale with 8.piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

(.
THE CENTER FOR VOCATIONAL EDUCATION

the Ohhi Srete Umvemy 1960 Kehny Rog Columbui OW 43210

SUGGESTED METRIC Tt5OLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by 4,"

A. Assort0 Metric HardwareHex nuts, washers, screws,

cotter pins, etc.

* B. Drill BitsIndividual bits or sets, 1 mm to 13 mm range

* C. Vernier Caliper-Pocket slide type, 120 mm range

* D. MicrometerOutside micrometer caliper, 0 mm to 25 mm

range

E. Feeler Gage-13 blades, 0.05 mm to 1 mm range

F. Metre Tape-50 or 100 in tape

G. ThermometersSpecial purpose types such as a clinical ,

thermometer

H. 'Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc.

I. ToolsMetric open end or box wrench sets, socket sets,

hex key sets

J. Weather DevicesRairigage, barometer, humidity, wind

velocity indicators

K. ' Pressure GagesTire pressure, air, oxygen, bydraulic, fuel,

etc.

L. VelocityDirect reading or vane type meter

M, Road MapState and city road maps

N. ContainersBuckets, plastic containers, etc., for mixing

and storing liquids

0. ContainersBoxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school suppliers. Also, check with your school district's

math and science departments and/or local industries for loan of their

metric measurement devices.

'Measuring devices currently are not available. Substitute devices thermometer)

may be used to complete the measurement task.

56

Tools and Devices List
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[REFERENCES
Let's Measure Metric. A Teacher's Introduction to Metric Measurement Divi.

sion of Educational Redesign and Renewal, Ohio Department of Educe.

tion, 65 S. Front Street, Columbus,. OH 43215, 1975, 80 pages; $1.50,

must include check to state treasurer.

Activity.oriented introduction to,the metric system designed for indepen.

dent or group inservice education study, Introductory information about

metric measurement; reproducible exercises apply metric concepts to

common measurement situations; laboratory activities for individuals or

groups. Templates for making metre tape, litre box, square cenitimetre pid:

Measuring with Meters, or, How to Weigh a Gold Brick with a Meter-Stick.

Metrication Institute of America, P.O. Box 236, Northfield, IL 60093,-

1974. 23 min., 16 mm, sound, color; $310,00 purchase, $31,00;zents1,

.Film presents units foi length, area, volume aid mass, relating each unit

to many common objects. Screen overprints thow correct use of metric

symbols and ease of metric calculations. Relationships among metric

measures of length, area, volunie, and mass are illuttrated in interesting

and unforgettable ways.

Metric EdUcation, An Annotated Bibliography for Vocational, Technical and

. Adult Education, ?roduct Utilization, The Center.for Vocational Nu.

cation, The Ohio State Univertity, Columbti, OH 43210, 1974, 149'

pages; $10.00.

11,0 Comprehensive bibliography of instructional materials, reference mate

rials and resource list for secondary, posteecondary, teacher education,

and adult basic education. Instructional materials indexed by 15 occu.

pational clustera, types of materials, and educational level.

Metric Education, A Position Paper for Vocational, Technical and Adult Edu

cation. Product Utilization, The Center for Vocational Education, The

Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3.00.

Paper for teachers, curriculum developers, and administrators in voca.

tional, technical and adult education. Covers issues in metric education,

the metric system, the impact of metrication on vocational and technical

education, inplications of metric instruction for adult basic education,

and curriculum and instructional strategies.

Metrics in Career Education. Lindbeck, John R., Charles A. Bennett Company,

Inc., 809 W. Detweiller Drive, Peoria, IL 61614, 1975, 103 pages, $3.60,

Paper; $2.70 quantity school purchase.

Presents metric unittand notation in a well.illustrated manner. Individual

chapters on metrics in drafting, metalworking, woodworking, power and

energy, graphic arta, and home economics. Chapters followed by several

learning activities for student use. Appendix includes conversion tables

and charts.

Taking the Tricks Out of Metrics. Metric Training Department, Creative

Universal, Inc., Tower 14, 21700 Northwestern Highway, Southfield, MI cl

48975, 1976, 4 booklets; $3.00 each, $12.00 set, discounts.

Series of booklets presents stepbyetep directions, questions, answers on

how to read metric measurement tools: micrometers, vernies calipers, rules,

'dial indicators.

METRIC SUPPLIERS

Drown and Sharpe Manufacturing Cra; PrecniOn Park, North Kingstown, RI 02852

Industial quality micrometers, deel rules, screw pitch and thickness gages,

, quires, depth gages, calipers, dial indicators, conversion chant and guides.

Company, 900 Rivenide Drive, New York, NY 10082

Drafting IWO and acids for drafting, engineering, architecture, conversion

tablet' and slides, potters, teaching aids, drafting template..

Dick Blick Company, P.O. Box 1267, Galesburg, IL 61401

Instructional quality rules, taped, mete sticks, cubes, height measures,

nundle wheel', mewing cups and spoons, virginal Wee, gram/kilogram

scale., feeler and depth gaga, beaken, thennometen, kite and other aids.

The L. S. Starrett Company, 121 Cumin Street, Athol, MA 01331 ' g

Machine tool precision measuring devices, micrometer., calipers, dial

indicators, steel rules.

Millimeter Industrial Supply Corp., 162 Central Avenue, Farmingdale, L. I.,

NY 11785

Indurnial fakeers, taps, diet, reamen, drills, wreathes, rings, batik.,

calipers, deal rules and taps, feeler gaga.

Ohzus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932

Insnuctionil quality and petition balances and scales, plastic calipers and

dackable gram cubes for beginners.

RegalBeloit Corporation, Box 38, South Beloit, IL 61080

Machine fastener', gages, taps and din, precision micrometers, calipers,

steel rules, inspection devices.

INFORMATION SOURCES

American National Metric Council, 1625 Manachusetts Avenue, N.W., Watththgton,
7 V

D C 20036

Charts, posters, reports and pamphlets, Metric Reporter newidetter, Natinnal

metric coordinating councilipreaenting industry, government, education, , r
professional and trade organizations.

National Bureau of Standardif'Office of Information Activities, U.S. Depaninent of

Commerce, Washingt*iD C 20234.

Free and inex0iitive metric charts Ind publications, siso lends films and , 5
displayt.


